Introduction
Stenotrophomonas maltophilia is a Gram-negative bacillus that causes many opportunistic infections. 1 Previously identified as Pseudomonas maltophilia or Xanthomonas maltophilia, it has been reported to cause sepsis, pneumonia, urinary tract infection, meningitis, endocarditis, septic arthritis, and peritonitis. 1 It has also been noted to be a pathogen in many ocular infections, including conjunctivitis, keratitis, dacryocystitis, cellulitis, infected scleral buckles, and endophthalmitis. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] As a cause of endophthalmitis, the mechanism has been reported as endogenous, 17 or exogenous, such as posttrauma, [18] [19] [20] [21] contamination of irrigation fluid, 22, 23 and following intraocular surgery.
after cataract surgery caused by S. maltophilia treated at the Bascom Palmer Eye Institute (BPEI) in Miami, FL, USA.
Materials and methods
The study was approved by the University of Miami Miller School of Medicine institutional review board. The study design was a retrospective case review of records. Using a database of microbiological isolates from the Department of Microbiology at BPEI, vitreous and anterior chamber cultures positive for S. maltophilia were identified between January 1, 1990 and June 30, 2010 . At the time of culture, an automated Vitek 2 system (bioMérieux Inc, Hazelwood, MO, USA) was used for identification and sensitivities. Supplementary tests were performed with Etests and disk diffusion, as indicated by the Clinical Laboratory Standards Institute. Clinical records were then reviewed for clinical presentation, treatment, and outcomes. Inclusion criteria were prior cataract surgery and single organism on culture. Of 1345 positive vitreous cultures, nine cases were identified as S. maltophilia. Eight of these cases were following cataract surgery and one case was excluded because of the presence of multiple organisms. One case was identified from a positive anterior chamber culture. Four of the cases (cases 1-4) had been reported earlier in the literature under the previous name of X. maltophilia.
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The original clinical records of these patients were reviewed independently for this study.
Results
The characteristics of the eight cases are summarized in 
Case report 1
A 48-year-old man underwent extracapsular cataract extraction in Nicaragua. On the first postoperative day, visual acuity was reported as 20/20. He developed pain, elevated intraocular pressure, and blurred vision on the third postoperative day. On the fifth postoperative day, visual acuity was reported as no light perception, with a 20% hypopyon and anterior chamber membranes. The patient was referred to BPEI and was seen on the eighth postoperative day. Examination at that time revealed light perception vision, with intraocular pressure 27 mmHg, corneal edema and haze, 4+ anterior chamber cells, 20% hypopyon, and a pupillary membrane.
The patient was diagnosed with endophthalmitis and underwent pars plana vitrectomy with intravitreal vancomycin, ceftazidime, and dexamethasone injections. Vitreous cultures were positive for S. maltophilia. One week after surgery, the patient returned with increasing pain, and a second vitreous culture and repeat intravitreal injection of ceftazidime were performed. A second vitreous culture was again positive for S. maltophilia sensitive to ceftazidime. Five days later, the patient had increased pain with a stable clinical examination, and a repeat intravitreal injection of ceftazidime was given, along with intravitreal dexamethasone. Three weeks later, the patient continued to have pain and had another pars plana vitrectomy for vitreous opacities. Two months after surgery, the final visual acuity was 4/200, and chronic fibrin was noted in the anterior chamber. The patient returned to Nicaragua and was lost to follow-up.
Case report 2
A 40-year-old man underwent phacoemulsification with intraocular lens implantation in his native Venezuela. He developed worsening vision and was treated in Venezuela with intravitreal tap and injection of amikacin and cefazolin. The vitreous tap demonstrated Gram-negative rods and he was diagnosed with presumptive Escherichia coli endophthalmitis. These cultures were not re-evaluated at BPEI. Because of chronic inflammation, the patient was On dilated fundus examination, optic nerve hyperemia, cystoid macular edema, and layered vitreous hemorrhage were noted. Retained lens fragments and cortical material were not observed. The patient was diagnosed with chronic endophthalmitis and underwent pars plana vitrectomy with intravitreal ceftazidime. He was given oral ciprofloxacin. Vitreous cultures were positive for S. maltophilia sensitive to ceftazidime and resistant to amikacin. Seven months after surgery, visual acuity was measured as 20/30.
Case report 3
A 69-year-old man underwent phacoemulsification and intraocular lens implantation by an outside ophthalmologist. 
Case report 4
An 80-year-old woman underwent phacoemulsification and intraocular lens implantation by an outside ophthalmologist. One week following surgery, she was noted to have visual acuity of 20/25. She was referred to BPEI 17 days following surgery with visual acuity hand motions, 1+ corneal edema, 2+ anterior chamber flare, and 0.5 mm hypopyon. There was no view of the posterior pole because of dense vitreous opacities. A vitreous tap and intravitreal injection of vancomycin, ceftazidime, and dexamethasone was performed. Three weeks following injection, visual acuity was 20/100 with decreased inflammation. Vitreous cultures demonstrated S. maltophilia. The patient returned two weeks later with visual acuity of light perception and was diagnosed with recurrent endophthalmitis. Sensitivities from the original vitreous sample demonstrated resistance to ceftazidime, and a second tap and injection of amikacin was performed. Vitreous cultures from the second sample demonstrated S. maltophilia with intermediate sensitivity to ceftazidime and sensitivity to amikacin. Two days following this second intervention, the patient's inflammation worsened, and a pars plana vitrectomy was performed with intravitreal injection of amikacin. Vitreous cultures from the vitrectomy demonstrated S. maltophilia sensitive to ceftazidime and amikacin. During the pars plana vitrectomy, the patient's silicone intraocular lens was placed in the anterior chamber because of a posterior capsular rupture. A lens exchange was performed three years later, and at the patient's final follow-up, best corrected visual acuity was 20/30.
Case report 5
An 81-year-old man underwent phacoemulsification surgery with implantation of a multifocal intraocular lens. At the time of surgery, the posterior lens capsule was ruptured and the lens was displaced. Visual acuity was measured as 20/25. Two years after the initial surgery, the intraocular lens was repositioned. The irrigation fluid from the procedure contained gentamicin and vancomycin. Nine days after lens repositioning, the patient presented with hand motion vision. A vitreous tap and intravitreal injection of vancomycin, ceftazidime, and dexamethasone was performed. The following day, the patient's symptoms and clinical examination had not improved significantly. Because the Gram stain demonstrated Gram-negative rods, the patient was reinjected with ceftazidime. Vitreous cultures were positive for S. maltophilia sensitive to ceftazidime and resistant to amikacin. The patient returned to Long Island, NY, and the last reported follow-up was visual acuity of 20/150 one month after surgery.
Case report 6
A 74-year-old man had phacoemulsification and intraocular lens implantation in the right eye by an outside ophthalmologist. On presentation to BPEI at 26 days after surgery, visual acuity was counting fingers, with corneal edema and folds. The anterior chamber demonstrated 2-3+ cells with hypopyon. Vitreous tap and intravitreal injection of vancomycin and ceftazidime was performed. Vitreous cultures were positive for S. maltophilia sensitive to ceftazidime and amikacin. At the last recorded follow-up visit, one month after tap and inject, visual acuity was 20/300.
Case report 7
A 75-year-old man underwent phacoemulsification and intraocular lens implantation by an outside ophthalmologist. He was referred to BPEI 9 days after surgery, with visual acuity 20/200, corneal edema, and anterior chamber fibrin and hypopyon. The patient was treated with vitreous tap and intravitreal injection of vancomycin, ceftazidime, and dexamethasone. Cultures were positive for S. maltophilia sensitive to ceftazidime and amikacin. One month following treatment, visual acuity was 20/70.
Case report 8
A 79-year-old woman presented to BPEI 16 days after phacoemulsification and intraocular lens implantation by an outside ophthalmologist. Visual acuity was light perception at the time of presentation. Examination demonstrated corneal edema and folds, 2+ hypopyon with 4+ anterior chamber cells, and no view of the retina. The patient underwent pars plana vitrectomy with intravitreal injections of vancomycin, ceftazidime, and dexamethasone. The patient was also treated with oral gatifloxacin. Purulent material from the anterior submit your manuscript | www.dovepress.com Dovepress Dovepress chamber was sent for culture and found to be positive for S. maltophilia. One week after surgery, the patient was noted to have increased hypopyon on examination. A repeat anterior chamber culture was performed with no growth. The patient was seen in follow-up for 1.5 months and had final visual acuity of 20/50.
Discussion
S. maltophilia is a rare source of ocular infection. The first reported case of S. maltophilia endophthalmitis was in 1989 after implantation of a ganciclovir implant in a patient with acquired immune deficiency syndrome. 24 This patient eventually required pars plana vitrectomy and removal of the implant, along with intravitreal and systemic antibiotic therapy. The overall frequency of S. maltophilia as a causative organism for endophthalmitis is not well documented. In the Endophthalmitis Vitrectomy Study, Gram-negative organisms accounted for 6.1% of cases. 32 In 2008, Lalwani et al reported 9.6% cases of endophthalmitis in a review of 73 post-surgical endophthalmitis cases treated at BPEI. 33 Horster et al reported an outbreak of S. maltophilia endophthalmitis in a series of 26 patients following cataract surgery. 22 In this series, all patients had surgery within two days at the same hospital. The irrigation solution was found to be the source of the pathogen. Favorable visual outcomes were achieved, and all patients were treated promptly with intravitreal antibiotics and pars plana vitrectomy. The strains were confirmed by restriction fragment length polymorphism and pulsed field gel electrophoresis typing. This rapid diagnosis and treatment differs from our cases, where six of our eight cases presented after ten postoperative days or more. In cases 1 and 5, the inflammatory response and infection occurred within one week. Cases 4, 6, and 7 occurred within approximately 1-3 weeks after surgery, and cases 2 and 3 were reported more than one month after surgery. In case 2, more than 100 days had elapsed before definitive therapy was given. This suggests that, in some cases, the organism is less virulent than other organisms implicated in endophthalmitis, and may be responsible for acute or chronic endophthalmitis. No other unique clinical features were identified in this case review. Other reports of postoperative S. maltophilia endophthalmitis have contained few patients or multiple organisms causing endophthalmitis. 30 In this study, seven of the seven tested isolates were noted to be sensitive to ceftazidime. Case 8, who did not have ceftazidime sensitivity data, was treated with ceftazidime and improved, although this patient was also treated with oral gatifloxacin. A previous report of endophthalmitis by Chen et al demonstrated a high frequency of S. maltophilia resistant to ceftazidime. 31 Penland et al reported antimicrobial susceptibilities of 15 ocular isolates of S. maltophilia, and found resistance to ceftazidime in five of 15 isolates. 2 The reason for this difference in sensitivities may be related to selective pressure of antibiotic use in differing geographic regions or different time periods of study. Also, the methodology, resistance criteria, and media used for antibiotic sensitivities may have differed. Ceftazidime is often a first-line intravitreal antibiotic agent, chosen because of its wide coverage and low intraocular toxicity. Another common first-line option is amikacin, although fewer isolates (six of eight) were sensitive to amikacin than to ceftazidime in our series.
The series presented in this paper includes seven of eight isolates sensitive to polymyxin B. Two of five tested isolates were sensitive to trimethoprim-sulfamethoxazole, a therapeutic agent commonly used for S. maltophilia. Three isolates were not tested, and two demonstrated mixed sensitivity or resistance to trimethoprim-sulfamethoxazole. Five of the seven isolates tested were sensitive to ciprofloxacin, and three of three tested isolates were sensitive to levofloxacin. Fluoroquinolones are another common antibiotic class used in the treatment of S. maltophilia. Susceptibility to tetracyclines was not investigated. Penland et al noted high susceptibility rates to the aminoglycosides (gentamicin and tobramycin), with 12 of 15 isolates sensitive to both agents. 2 In our series, none of the eight isolates were sensitive to gentamicin, and five of eight were sensitive to tobramycin.
Inflammation may also play a role in the vision loss as well. Six of the eight patients in this series were treated with intravitreal steroids. The two patients who did not receive intravitreal steroids had the best visual acuity of the group, but the numbers were too low and too many variables were involved in treatment to make any meaningful comparison. The two patients who were not treated with dexamethasone also had the longest time to presentation, which may indicate they had less virulent infection.
Limitations of this study include those of any retrospective review. Because postoperative endophthalmitis has become increasingly rare, and the organism in question is atypical, the number of cases available was small. Antibiotic susceptibilities were measured ex vivo, and may not completely represent the complete in vivo state. In the case of polymyxin B susceptibility testing, there may have been some variation between the disk diffusion and minimum inhibitory concentration methods.
In case 4, three separate vitreous cultures were performed, with differing sensitivity results for ceftazidime.
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The first culture showed resistance to ceftazidime, the second had intermediate sensitivity, and the third was sensitive. One possibility is that the resistance testing may have had some variability. It is also possible that there was selective pressure after initial injection of antibiotics, causing a change in the resistance profile for the organism.
S. maltophilia is a rare causative organism for endophthalmitis. This study represents a review of several cases treated at an academic referral center following cataract surgery. Visual outcomes demonstrated visual acuity better than 20/150 in the majority of cases. Antibiotic resistance testing showed sensitivity to ceftazidime and amikacin, suggesting that these antibiotics may be useful as intravitreal therapy in the treatment and prevention of this pathogen. Sensitivity to polymyxin B suggests that this agent may be a useful topical antibiotic for prevention. 
